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Diploma, Second Session — Second Semester Bilingual Private Schools, Biology Academic Year: 2013/2014

Question 1 (28 marks)

[

Shade the best correct answer for each of the following questions. ]

1)

2)

3)

The diagram below shows the structure of ATP molecule.

s
/C\ /N
= c \\
| | /c—H
H—C\ C
T
0O—pP~0—P~0—P—0—C
1 | le/o
o o o C C
IH HI
L )
T H H
(X) OH OH

The part labeled (X) represents:

O Ribose. O Adenine.
O Adenosine. O Phosphate groups.

The diagram below shows one stage of the aerobic respiration. In which part of
mitochondria this reaction takes place?

Pyruvate (3C) + CoA / /\ Acetyl CoA (2C)
€02 NaD*+  NADH+H*
O Matrix. O Outer membrane.
O  Inner membrane. O  Intermembrane space.:

The Calvin cycle requires each of the following inputs EXCEPT:
O ATP O NADPH

Do not write in this space
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4) The diagram below shows fermentation of sugar by yeast in bread dough.
The product that is essential for the rising of the dough is represented by the letter:

( )

2ADP 2(B)
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go
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®

oy cH,
2(D) 2 Acetylaldehyde 2(C)
O A O B
O ¢ O D
5) Inthe process of photosynthesis, chlorophyll serves as:
O araw material. (O an end-product.
O a hydrogen acceptor. (O an energy converter.

6)  Which of the following is a product of both cyclic and noncyclic photophosphorylation?

O o, O ATP
O NADPH (O Carbohydrate

7) The diagram shows the graph of bacterial growth.

The phase in which population increases rapidly is labeled with:

O A
A B C D

O B
O ¢
O D )

g

s

2

g

=

Time (hr.) | 4

Do not write in this space
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8) Toxins released as waste products by certain bacteria are called: >
O perforins. (O  exotoxins. §_

O interferons. O  endotoxins. 2

o

=

9) AIDS is caused by viruses that specifically invade: =3
O basophils. O neutrophils. %

O  eosinophils. O lymphocytes. o

10) Which of the following is true about lysozyme?

(O It contains antibodies. O It works at low pH of 2.
O It phagocytoses bacteria. (O It destroys the cell walls of bacteria.

11) The type of T-lymphocytes labeled (X) in the following diagram is called:

Intracellular ;
Microbes |
(e.g. viruses) K

Helper T-cell

A
: &L
Lysis of Infected 4 4 »

¥ K R |

Cell ;f"','p»
4
O Helper. O Memory.
O Cytotoxic. O suppressor.

Do not write in this space
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12) A physician wants to stimulate immunological memory in a patient.
Which of the following types of immunity would be the most useful?
O naturally acquired active. O naturally acquired passive.
O artificially acquired active. O artificially acquired passive.

13) The operation of the sodium-potassium pump moves:

O sodium and potassium ions into the cell.

O
o
3
0
-+
g
3.
~+
®
=
~+
=)
(%2}
(2}
go
Q
(2]
®

O sodium and potassium ions out of the cell.
(O sodium ions into the cell and potassium ions out of the cell.

(O sodium ions out of the cell and potassium ions into the cell.

14) The following diagram shows a synapse between two neurons.

The labels X, Y and Z point to:

X Y VA
O | pre-synaptic terminal mitochondrion acetylcholine
O | pre-synaptic terminal vesicle neurotransmitter
(O | post-synaptic terminal vesicle neurotransmitter
(O | post-synaptic terminal mitochondrion acetylcholine

Do not write in this space
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Question 2 (14 marks)

15) The next diagram represents stages of respiration. (4 marks)

a. Name the process labeled (A).

Glucose

2 ATP

O
0
3
0
~+
3
3.
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®
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n
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®

NAD*

b.  Write the letter that labels the correct process in Cytoplasm Pyruvate g
the diagram for below: Mitochondrion

(1) The process that provides most of
hydrogen atoms for the ATP formation.

e—o 2 IATP
(2) Process that causes cramps in muscles

during exercise.

Acetyl CoA

0, > — ATP

c. How many cycles of the process (C) will take place to produce 114 molecules of ATP
from complete aerobic respiration of glucose molecules?

16) Write two of the precautions should be considered to avoid Salmonella food poisoning.
(2 marks)

Do not write in this space
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17) The diagram below shows a nerve pathway that is activated when a person touches a hot object.
(5 marks)

hot object (o)

N \
=2 D ‘ e } / \ ’
= / / / \
N\ I /e / .
E — ;"’\/,7;7 — ’7// ————
=55
=]

A

a. Name the parts labeled (B) and (C).

B:

C:

b.  Write the letter that represents:

(1) The neuron that passes the nerve impulses to the spinal cord.

(2) The neuron that carries the nerve impulse to an effector.

c.  What is the general name given to the type of nerve pathway shown in the diagram?

18) During photosynthesis in plants, light energy is absorbed by chlorophyll.This energy is
then used to carry out photolysis. (3 marks)

a. Names two products of photolysis in photosynthesis.

b.  Write one importance of photolysis.

Do not write in this space
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Question 3 (14 marks)

19) The diagram below shows some of the reactions which occur in the two stages of
photosynthesis. (4 marks)

Light energy

e . . B
> Light dependent Light independent |
12H20 stage DP+Pi+ NADP* stage glucose
6CO,

a. Name the products labeled (A) and (B).

A

B

b. State the location of light dependent stage and light independent stage of
photosynthesis in the chloroplast.

20) Complete the table below by determining the type of acquired immunity: (2 marks)

How acquired Type of immunity

A person gets an infection

Babies that are breastfed

Do not write in this space
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21) The diagram below shows the cell cycle of HIV.

HIV-RNA

Reverse l 1
transcriptase

A~ RNA / 6
2 %% “eViral proteins

/// .
<~ Nucleus R

& \

a. Name the following:

(1) The part of HIV labeled (X).

(4 marks)

(2) The step of HIV replication process labeled (5).

b. Differentiate between steps labeled (2) and (4).

Do not write in this space
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22) The table below shows the four types of blood groups and the related red blood cells. >
(4 marks) S
=4
2
Group B Group AB %‘
=
-+
=3
Red blood @
ceie | T | p
Q
(2]
®
NS
Antibodies
el - f| e J( \\l_ /,/ \\
None Anti-A and Anti-B
Antigens in
Red Blood L R .
Cell A antigen None

Fill in the blanks of the table with the correct number of the figures below.

/\Q ll) -

/N
“A

(1) (2) (3)

AL \f
pRe *t

(4) (5) (6)

Do not write in this space
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=l Question 4 (14 marks)
=}
S
g. 23) The next diagram represents the structure of the antibody. (3 marks)
o
;.._ Antigens
z. a. Name the parts labeled (A) and (B). W e W
'g A 4 P "6
8 Antigen — binding
B
b.  Which of the antigens will specifically attach to A
the antigen-binding site.
B —\
Antibody
24) The diagram below shows vertical section through the human brain. (4 marks)
a. Name the parts labeled (W) and ( X). , ) F&
VYl
W: I '\; 4 "_Q\\\ " |
\ — - X
A '>,,1. I {,‘\‘(é\ A :
X: \ o ! ‘:_._1\‘ Y
Z ¢\ OV

b.  Write the function of the parts (Y) and (Z).

Y:

Do not write in this space
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25) The diagram below represents one of the types of the immune response. (4 marks)

B - cell

i ):( 7’0 Ty -cell
B-cell ——53 3L 7

Cell Division and
Differentiation

B - Memory B -cells
—<Sp @ 2 :
L & 5; o

O, O,
¥ v K/“v' L 4
v V JY\- ~~ Antibody clones

a.  What is the type of the immune response that is presented in the diagram?

b. Name the cells labeled (A) and (B).

A

B

c.  Describe the importance of memory B-cells during the second invasion of the same
antigen.

Do not write in this space
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O 26) The diagram below represents a model that explains the synthesis of ATP in oxidative
5 phosphorylation (3 marks)
0
~+ . -
s Intermembrane HP H+
?-_;" S —— d\\)/ Inner
b S :
5 3 HY mitochondrial
5 A membrane
4
o
Q
0
o

Y
|Proton pump| @ %\I'g?

Mitochondrial matrix

a. Name the part labeled (X).

b. Explain the importance of electrochemical gradient of hydrogen ions shown in the
diagram.

c. What is the fate of hydrogen ions labeled (Y)?

[End of Examination]
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